Interleukin-6 signaling and embryonic mouse submandibular salivary gland morphogenesis.
Interleukin-6 (IL-6) is a multifunctional cytokine that mediates cell growth, differentiation, and survival. It was the objective of the present study to investigate the possible function(s) of IL-6 signaling in embryonic mouse submandibular salivary gland (SMG) morphogenesis. After characterizing in vivo mRNA and protein expression of various constituents of this pathway, we utilized in vitro strategies to investigate the phenotypic outcomes of enhanced IL-6-induced signaling and immunoperturbation of IL-6 binding to cognate receptors. These experiments demonstrate: (1) there is a significant increase of IL-6 mRNA with progressive SMG development, and that this is highly correlated with TNF transcript levels; (2) IL-6 and its cognate receptors are immunolocalized in SMG branching epithelia from the canalicular stage to the late terminal bud stage, as are other constituents of the IL-6 pathway; (3) as compared to controls, IL-6-supplemented explants exhibit a substantial increase in overall size and in the number of ductal branches and terminal buds, as well as a highly significant increase in epithelial cell proliferation; (4) SMG explants cultured in the presence of anti-IL-6 neutralizing antibodies exhibit a marked decrease in epithelial ducts and terminal buds, concomitant with a significant decline in cell proliferation and a highly significant increase in apoptosis. Taken together, our experimental results indicate that IL-6 signaling is important to SMG developmental homeostasis.